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Abstract
Objective: To compare the outcome of magnified and non magnified varicocelectomy for infertile and/or
symptomatic men.
Patients and methods: One hundred and sixteen patients with 2nd and 3rd degree varicocele were treated
in a university based hospital between January 2006 and July 2008. Sixty patients were randomly allocated
to be operated upon by conventional subinguinal technique and this is the 1st group (9 patients of them
with bilateral varicocele). Other 56 patients were operated upon by microsurgical subinguinal technique
and this is the 2nd group (11 of them with bilateral varicocele). All patients were followed up at regular
intervals, every 3 months for 3 years, 7 patients were lost during follow-up period, all of them with unilateral
varicocele (3 patients from 1st group and 4 patients from 2nd group).
Results: Sixty-six varicocelectomies in the 1st group were done by conventional subinguinal technique
(57 unilateral and 9 bilateral). Their results had been shown; 8 unilateral hydroceles (12.1%), 7 unilateralrotal hematoma (1.5%). In the 2nd group total varicocelectomies were 63 (52
been done by microsurgical subinguinal technique resulting in no hydroceles
there were two unilateral recurrence (3%). The differences between the two
ydrocele formation and varicocele recurrence are significant (P < 0.001) andrecurrences (10.7%) and one sc
unilateral and 11 bilateral) had
and no scrotal hematomas but
techniques in the incidence of h
(P < 0.03) respectively.∗ Corresponding author.
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Conclusion: Approaching the testis via a small subinguinal incision gives direct access to all testicular
venous drainage. Furthermore, using the operating loupes helps to ease the recognition of the small venous
channel, the testicular artery and the lymphatics, thus resulting in significant decrease of the incidence of
varicocele recurrence, persistence, hydrocele formation and testicular artery injury. It is considered safe,
effective and less morbid method for varicocelectomy.
© 2012 Production and hosting by Elsevier B.V. on behalf of Pan African Urological Surgeons’ Association.
I
I
p
c
m
j
V
a
p
v
T
g
c
v
o
o
t
r
h
c
f
h
m
W
e
f
o
c
e
p
S
v
f
r
W
T
‘
fi
[
t
h
t
c
m
t
t
a
b
A
C
r
t
s
c
m
s
P
I
b
m
w
v
a
p
a
l
o
o
C
p
2
c
v
i
m
s
P
r
E
P
i
i
w
w
u
A
ND licntroduction
t is well-known that varicocele is an abnormal dilation of the
ampiniform plexus. It is presented as asymmetry of the hemis-
rotum or feeling of pain or heaviness in the scrotum. However,
ost of the cases are discovered during clinical examination before
oining the military services [1–4].
aricocele affects 12–16% of male children in late childhood and
dolescence [5] but in comparison, it affects 30–40% of the male
opulation at reproductive age [6]. The incidence of high-grade
aricocele is approximately 5% throughout the world [7].
here is a relationship between varicocele, arrest of testicular
rowth, and infertility [8–11]. On the other hand varicocelectomy
an reverse growth of the testes [12–15]. The significant effect of
aricocele on testicular volume and fertility has increased attention
f the population in diagnosis and surgical correction of varic-
cele [16]. Complication rates have increased and are related to
he operative procedure used. The most common complications are
ecurrence and/or persistent varicocele (5–45%) [17] and reactive
ydrocele (7–39%) [18]. Up to date, surgical varicocelectomy is
onsidered as the primary form of treatment for varicocele. Dif-
erent approaches have been described including; retroperitoneal
igh ligation, inguinal and sub-inguinal ligation, laparoscopic and
icrosurgical varicocelectomy [19,20].
hile both retroperitoneal high ligation or inguinal approaches are
ffective, both of them necessitate incision of abdominal or inguinal
ascias which lead to long recovery. This disadvantage has been
vercomed by the laparoscopic approach, in which the inguinal
anal is not disturbed and thus gives advantage of shorter recov-
ry time to normal activity. However, it is more costly and has the
otential risk of injury to pelvic and/or intraabdominal contents.
ubinguinal varicocele ligation has the advantages of repairing the
aricocele without disturbing inguinal canal anatomy, abdominal
ascia or entering the abdominal cavity. So, patients have an early
eturn to normal activity [20].
hatever the approach, some degree of magnification is necessary.
his sort of magnification is usually achieved by surgical telescopes,
Loupes’ or an operating microscope. Clear visualization and identi-
cation of the anatomy is important in preventing potential sequelae
21]. If veins are not completely ligated, there will be a persistence of
he varicocele and if these veins are not properly ligated, secondary
ematoma may develop. Moreover, if the arteries are sacrificed,
he patient may have an atrophic testis secondary to arterial insuffi-
Open access under CC BY-NC-iency. While, if lymphatics are sacrificed, formation of a hydrocele
ay occur [21]. Injection of vital drops like methylene blue into
he tunica vaginalis space may aid in identifications of lymphatics
o be accessibly preserved [17]. All of these complications can be
g
l
2
2voided if care is taken to accurately identify the surgical anatomy
y surgical loupes [12,22].
im of the study
onventional subinguinal open varicocelectomy is associated with
isks of hydrocele formation, varicocele recurrence and ligation of
he testicular artery. So, to avoid these complications we use a safer
urgical approach in the form of subinguinal microsurgical varico-
electomy. The objective of this study is to compare the outcome of
agnified and non magnified varicocelectomy for infertile and/or
ymptomatic men.
atients and methods
n a prospective, randomized, comparative study was conducted
etween January 2006 and July 2008 in the general surgery depart-
ent of a University based Hospital after providing informed,
ritten consent, A total of 116 patients of 2nd and 3rd degree
aricocele presented with infertility for more than one year with
bnormal two semen analysis and/or symptomatic varicocele. All
atients underwent thorough history-taking and examination; semen
nalysis (at least twice) was taken after 3 days of abstinence and at
east 1 month apart and scrotal color Doppler ultrasound. All varic-
celes were diagnosed and graded (grade 1, 2, or 3) on the basis
f physical examination and color Doppler ultrasound according to
ornud [23]. Patient’s inclusion criteria for eligibility for partici-
ation were men between 16 and 45 years of age with symptomatic
nd and 3rd degree varicocele, both unilateral or bilateral. Exclusion
riteria were patients with sub clinical varicoceles or asymptomatic
aricoceles, patients who had previous varicocele ligation either
nguinal or scrotal surgery. Normal results on gynecologic assess-
ent of the patient’s partner were ensured before inclusion in the
tudy.
atients were randomly divided into two groups through a computer
andomization program. The study protocol was approved by the
thics Committee of the Hospital.
atients were classified into two groups, first group randomly
ncluded 60 patients operated by conventional nonmagnified sub-
nguinal technique without using any magnification with 9 of them
ith bilateral varicocele, and second group included 56 patients
ho were operated by microsurgical subinguinal technique with
se of loupes, with 11 of these patients with bilateral varicocele.
ll patients were followed up postoperatively. Varicoceles were
ense.raded according to Cornud et al. [23], Grade I: brief reflux lasts
ess than 1 s and is physiological, Grade II: intermediate less than
s in most cases and, grade III: permanent reflux lasts more than
s.
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Figure 1 Delivery of testis providing exposure of the external sper-
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In the 2nd group 52 cases. 2.5 × loupes were used (microsurgi-matic veins (arrow).
Physical examination was performed in a warm room with warm
hands on with the patient standing. One hundred and seventeen
patients were complaining from infertility or sub infertility (oligo-
asthenospermia). Forty-three patients were complaining of painful
scrotum or infertility problem. In addition to routine investigations
(as blood picture, X-ray chest, E.C.G. and fitness) specific investi-
gations were done in the form of a color Doppler ultrasound to testis
and cord. Testicular volume was measured by a single examiner on
physical examination and testicular sonography. All men had at least
two semen analyses before surgery and two semen analysis 3 months
after surgery. Verbal and written consent was obtained from each
patient. Randomization was achieved by computer-generated lists.
The Mann–Whitney U test was used for comparison of medians;
Student’s t test was used for normally distributed data with equal
variance between the two groups.
Operative techniques
The goal of treatment of the varicocele is to obstruct the reflux-
ing venous drainage to the testis while maintaining arterial inflow
and lymphatic drainage. In our microsurgical technique, the surgeon
and the assistant wear surgical Loupes with 2.5×-magnification. For
the patient under general or spinal anaesthesia a 2–3-cm subinguinal
oblique skin incision was done over the external inguinal ring. The
incision is deepened through Camper’s and Scarpa’s fascias and the
spermatic cord is then grasped with a Babcock clamp, delivered and
placed over a large Penrose drain. The testicle is then delivered and
the gubernacular veins and external spermatic perforators are iso-
lated and divided (Fig. 1). The testicle is rehoused to the scrotum
and the spermatic cord is elevated on a large Penrose drain. The
cord is then tented anteriorly over one or two fingers and exam-
ined carefully (Fig. 2). The internal and external spermatic fascias
are incised and the cord structures are examined well. To protect the
vas deferens and its vessels from potential injury during cord dissec-
tion, we first create a small window between the internal spermatic
vessels and the external spermatic fascia so that the internal sper-
matic vessels are separate from the external spermatic fascia and
its associated structures (vas deferens and its vessels, cremasteric
fibers and external spermatic vessels). A second soft drain is then
c
p
pigure 2 The cord is tented of external spermatic and gubernacular
enous collateral. After Chan and Goldstein, AUA 2001 [19].
ntroduced between the internal spermatic vessels and the external
permatic fascia and its associated structures.
irstly we dissect the contents of the internal spermatic fascia. Fine
ulsations will usually point and reveal the location of the underlying
nternal spermatic artery (or arteries). Once located and identified,
he artery is dissected and freed from all surrounding veins. Care is
aken to identify a number of lymphatic’s (usually 2–5 channels).
ll internal spermatic veins are clipped or ligated with 3-0 silk ties
nd then divided. At the end of the dissection, the cord is clarified
o that only the identified artery (or arteries) and lymphatics are
reserved.
econdly genital handling and dissection of the contents of the exter-
al spermatic fascia was done. The vas deferens and its associated
essels are clearly identified and preserved. Any cremasteric artery
s also preserved. The remaining cremasteric fibers and veins are
igated and cut, and this will leads to complete clarification of the
ord. At the completion of varicocelectomy, the cord should contain
nly the vas deferens, and associated vessels, the testicular artery
Fig. 3a and b) and spermatic cord lymphatics (Fig. 4). The cord can
e placed back to its normal position. Scarpa’s and fascia are closed
ith a single 3-0 chromic catgut suture. The skin was closed with
subcuticular 4-0 Proline. Semen analysis was done at 4 and 12
onths. Seven patients with unilateral varicocele were lost during
ollow-up.
esults
n the 1st group, conventional subinguinal varicocelectomies were
one in 57 patients without use of a microscope. Unilateral left-sided
aricocelectomies were performed in 48 patients, while bilateral
aricocelectomies were performed in 9 patients, and total number
f varicocelectomies in this group were 66. The mean age of the
atients in this group was 33 years. Postoperatively, there were 8
nilateral hydroceles (12.1%) and 7 unilateral recurrences (10.6%)
nd one scrotal hematoma (1.5%), which required surgical drainage.al). Unilateral left-sided varicocelectomies were performed in 41
atients, while bilateral varicocelectomies were performed in 11
atients. Total varicocelectomies were 63 resulting in no hydroceles
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Figure 3 Testicular artery clearly identified and preserv
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sigure 4 Lymphatic vessels can be exposed and preserved.
nd no scrotal hematomas but there were two unilateral recurrences
3%). Mean age was 29 years. No cases of testicular atrophy or
ound infection were found in both groups after follow-up for
ne-year duration. The differences between the two techniques in
he incidence of hydrocele formation and varicocele recurrence are
ignificant (P < 0.001) and (P < 0.03) respectively (Table 1).
Table 1 The differences between the two techniques in the inci-
dence of hydrocele formation* and varicocele recurrence** are
significant (P < 0.001) and (P < 0.03) respectively.
Nonmagnified
varicocelec-
tomy
Microsurgical
(magnified)
varicocelectomy
Mean age 33 years 29 years
Mean operative time 23 min 20 min
Early postoperative complication
Scrotal hematoma 1 (1.5%) None
Wound infection None None
Late postoperative complication
Hydrocele 8 (12.1%)* None (0.0%)
Recurrent varicocele 7 (10.6%)** 2 (3%)
Testicular atrophy None None
Total varicocelectomies 66 63
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ced with subinguinal microsurgical varicocelectomy.
ostoperative semen analysis in both groups was equally improved
P value non significant).
iscussion
aricocelectomy have been under continuous improvement. The
est varicocelectomy should enable surgeons to do ligation of
he spermatic veins while protect the arteries and lymphatics and
mprove intraoperative and postoperative complications, with min-
mal morbidity. The method of varicocelectomy is still a matter of
ontroversy owing to the complexity and variations of the testicular
enous anatomy. Each approach or method has its own advan-
ages and disadvantages, and conflicting results have been obtained
y different researchers. The most common complications associ-
ted with conventional approaches include postoperative varicocele
ecurrence, hydrocele formation, and injury to the testicular artery,
hich may exert deleterious effects on semen quality. Microsur-
ical approaches allow precise delineation of the testicular artery
nd lymphatics, thus minimizing the risk of arterial injury, testi-
ular atrophy and hydrocele formation. An additional benefit is the
ossibility of in situ repair if the artery is unintentionally injured.
lthough progressive modification has been made with the micro-
urgical varicocele ligation technique, there are few studies directly
omparing the microsurgical technique with the nonmagnified tech-
iques [20,21,24].
ur results in conventional varicocelectomies showed increased
ncidence of postoperative hydrocele (12.1%), in comparison to our
esults in microsurgical technique which showed no postoperative
ydrocele (0.0%) or scrotal hematoma. There were two cases of
crotal hematoma in conventional procedure which needs surgical
rainage. In conventional varicocelectomies, varicocele recurrence
as found in 7 cases (10.6%) while recurrent varicoceles in micro-
urgical varicocelectomies had been shown in two cases (3%). The
value is significant as regard postoperative hydrocele (P < 0.001)
nd recurrent varicocele (P < 0.03). These results are nearly similar
o results of other author as Goldstein et al. [17] who performed 33
onventional varicocelectomies in 24 men without use of a micro-
cope. Postoperatively, 3 unilateral hydroceles (9%) and 3 unilateral
ecurrences (9%) were detected. They then performed 640 varic-
celectomies using the microsurgical technique with delivery of
he testis. Postoperatively no hydroceles and no cases of testicular
trophy were found. Postoperative complications vary with surgi-
al techniques. Hydrocele formation is the most commonly seen
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complication of varicocele repair. Etiology of post-varicocelectomy
hydrocele is ligation of the lymphatic vessels, which are colorless
and sometimes are mistaken for veins [25]. In microsurgical varic-
ocelectomy series, the rate of postoperative hydrocele is so low
that it can be considered negligible [26]. In the meta-analysis of
Cayan et al. [27] the lowest hydrocele formation rate was 0.44% in
the microsurgical series and 7.3% in the macroscopic inguinal or
subinguinal varicocelectomy series.
Conventional open varicocelectomy is associated with a wide range
of postoperative surgical complications. The most common compli-
cation in our study being hydrocele formation 12.1% agrees with the
results of Carbone and Merhoff [28], Marmar and Kim [29], Cayan
et al. [30] and Grober et al. [31] and Kim et al. [32]. Complications
rate recorded by Szebo and Kessler [21] was about 5–30%, including
hydrocele, arterial ligation, wound infection testicular atrophy, epi-
didymitis, hematoma and injury to the vas deferens. The persistence
and/or recurrence rate, from about 10–45%, is also significantly
higher than microsurgical varicocelectomy. These results were near
by our results. In addition, our results in microsurgical varicocelec-
tomies are nearly similar to those obtained by Carbone and Merhoff
[28]. In their series of 139 patients who underwent microsurgical
varicocele ligation without delivery of the testicle; complications
had occurred only in 4 (2.9%), recurrence in one (0.7%), wound
infection in 1 (0.7%) and one (0.7%) had epididymitis. Uninten-
tional injury of the testicular artery was reported only in one patient
(0.7%). None of the 139 patients developed hydrocele. Thus, micro-
surgical varicocele ligation with delivery of the testicle results in
less complication rate and postoperative hydrocele formation than
non-microsurgical techniques [24]. There is no postoperative tes-
ticular atrophy in both groups, while others had an unintentional
injury of the testicular artery (0.7%) [28]. This is mostly due to
relatively small number of patients included in our study. The
recommendation of American Urological Association, that varicoc-
electomy should be done by optical magnification as a safe, effective
and less morbid method for varicocelectomy [33,34]. Therefore,
microsurgical varicocelectomy virtually eliminates post-operative
hydrocele formation, which is the most common complication of
non-microsurgical varicocelectomy [19].
Conclusion
Subinguinal microsurgical varicocelectomy allows clear visualiza-
tion of the testicular artery, lymphatics and small venous channels,
resulting in a significant decrease in the incidence of complica-
tions including; hydrocele formation, testicular artery injury and
varicocele recurrence and/or persistent. Furthermore, microsurgical
subinguinal varicocelectomy is considered a safe, effective and less
morbid method for varicocelectomy, and it offers the best outcome
and should be the preferred varicocelectomy technique.
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